Study objective -To determine the in-
The proportion of children with a birth weight <2500 g has increased in Norway since 1980 according to the Norwegian Medical Birth Registry. ' The increase is particularly pronounced in Oslo.' There is a parallel increase in the proportion of children born with gestational age <37 weeks. No factors that can account for these observed trends have been identified yet but the higher proportion of children born to immigrant mothers has been proposed as one possible explanation.
The primary aim of this study was to determine the influence of children born to immigrant mothers on the total proportion of low birth weight and preterm deliveries in Oslo. Gestational age Calculation of gestational age was based on information on the date of the first day of the mother's last menstrual period and the date of birth or expulsion of the fetus. An estimate of gestational age was missing in 5442 cases (37/ 1000). Preterm delivery was defined as delivery before 37 completed weeks of gestation. Stillborn children with a gestational age / 28 completed weeks and stillbirths without information on gestational age were excluded from the analysis.
The introduction of routine ultrasonography in pregnancy does not affect the recording of gestational age in the Norwegian Medical Birth Registry, since this parameter is calculated on the basis of information on the first day of the woman's last menstrual period.
Mother' country of birth The birth registry data have been linked with data from the Norwegian Central Bureau of Statistics through a unique personal identification number for each inhabitant in Norway. These data contain information on maternal country of birth. For the purpose of this study, maternal country of birth was categorised as "Asian countries" (4-8%), "Norway" (87 3%), and "other countries" (7 7% Crude and adjusted odds ratios for the risk of delivering a child with a birth weight of <2500 g (1-4,1-7) crease in caesarean section as the mode of delivery seems to be the explanation for these changes. This is the first study which has considered the effect that immigrant mothers have on birth outcome in the Norwegian national statistics. It is also the first study which has analysed possible causes and consequences of the increase in the proportions of children with low birth weight and low gestational age in Norway since the early 1980s.
The study covered all newborn children in Oslo in the period 1968-9 1. There is no doubt that the observed increases in the proportions of children with low birth weight and low gestational age Sweden, and particularly in Norway.2 In Sweden and, again particularly in Norway, the proportion of children with a gestational age less than 37 weeks increased during the same period. 2 Data from other countries are more difficult to compare with the Nordic data. A report from Scotland for the period 1975-92 and one from England and Wales for the period 1983-89, however, show that the proportions of very low birthweight infants (<1500 g) increased in the periods described.7 In the USA there was an increase in the proportion of children with a low birth weight between 1979 and 1992.5 CAESAREAN SECTION As shown in this study, and as reported elsewhere,36 the caesarean section rate has increased considerably. In addition, the proportion of babies of low birth weight has increased since 1980 among children delivered by caesarean section. As can be seen from both the stratified analysis and the multivariate logistic regression, there is no secular increase in low birth weight after 1980-82 when the caesarean section rate is controlled for. The decrease seen before 1980-82 persists, indicating that the factors causing this trend are different from those leading to the subsequent increase.
IATROGENIC EFFECT
The reason for the increase in the proportion of low birth weight children is not obvious, although it may be explained by the increased caesarean section rate in our analysis. The increase in the caesarean section rate was dramatic among all children with a birth weight <2500 g. There is a strong negative correlation between birth weight and both the caesarean section rate and the caesarean section rate increase over time.6 This may reflect an iatrogenic effect or a situation in which there is a combination ofmore fetuses at risk ofbecoming low birthweight children and an increased chance of these children of being delivered by caesarean section.
Most probably it is mainly an iatrogenic effect, in the sense that the increase in low birth weight is produced by a high caesarean section rate. It seems probable that the indications for caesarean section were changed, widened, or were implemented differently around 1983. An argument for this view is the new relationship between the proportions of low birthweight children and perinatal mortality.
LOW BIRTH WEIGHT AND GESTATIONAL AGE AS INDICATORS OF HEALTH AND MORTALITY
Birth weight and gestational age are considered to be powerful predictors of infant survival, and are widely used as indicators of child health, and even of the future health of the general population and the quality of health services.27 It may be that the proportion of low birthweight neonates (<2500 g) is an appropriate and practical measure in populations with a high child morbidity and mortality.
Whether the increase in the proportions of children with low birth weight and low gestational age is important or not, the importance of birth weight as an indicator of morbidity and mortality has to be considered. Until 1982, the relationship between birth weight and perinatal and "postperinatal" mortality was close (table 7, figure) . There was a continuous decline in the proportion of children with low birth weight associated with a decline in mortality. Since 1982 the increase in the proportion of children with low birth weight and low gestational age, however, has not been followed by an increase in mortality. In societies with, by all historical and international comparisons, very low child morbidity and mortality and very low proportions ofbirths <2500 g and 37 weeks of gestational age, it may be an inadequate tool for epidemiological surveillance. Changes in the proportion of children with low birth weight now reflect primarily a more advanced and agressive medical knowledge and technology which makes it possible for more women to become mothers, and more children to survive. The results represent an argument against using the proportion of children with low birth weight as an epidemiological measure in Norway and probably in other countries where birth weight, gestational age, and mortality are no longer associated in the way they have been, and where caesarean section rates are high.
CONCLUSION
Immigration is not the cause of higher proportions of children with low birth weight and low gestational age in Oslo since 1980. Caesarean section rates have increased dramatically since 1968, and since 1982 there have been higher proportions of low birthweight and low gestational age children among those who are delivered by caesarean section indicating that the increase in low birth weight and gestational age is primarily an iatrogenic effect. Perinatal mortality was strongly correlated with the proportions of children with low birth weight and low gestational age from 1968 to 1982. After 1982 there was no correlation between the two parameters. Using proportions of children with low birth weight and gestational age as indicators of health may therefore be misleading in countries where caesarean section rates are high.
